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Quality Assurance and Quality Control. Quality control procedures included the 143 collection and analysis of laboratory and field blanks, selected duplicate samples, and 144 breakthrough on PUF plugs, non-sequential sample extraction ordering, quantitation of surrogate 145 standard and internal standard recoveries, and the use of a conservative method detection limit. 146
Laboratory and field blanks were collected and analyzed as quality control procedures. 147
One laboratory blank of baked GFF filters was extracted alongside composite particulate filters 148
(1 laboratory blank to eight samples), as were two laboratory blanks of cleaned PUF not taken in 149 the field. Paired air and seawater field blanks were collected across the Atlantic leg every seven 150 samples (three total), and four air field blanks (30s on high volume air sampler) and two 151 seawater field blanks were collected during the Antarctic leg. Field duplicate Antarctic PUF 152 samples were collected, but most were combined to increase sample volume. Sample extractions were performed in a non-sequential order to prevent laboratory 160 changes over time from imitating geographic trends, and at least every other set of four soxhlet 161 extractions included either a laboratory or field blank control sample. The front and back PUF 162 plugs were analyzed and quantified separately to determine the breakthrough of individual 163
analytes. The average breakthrough of α-HCH and γ-HCH from the front to the back PUF was 164 21±18 and 24±11%, respectively. Breakthrough for hexachlorobenzene (HCB) was highest 165 (33±8%) and α-Endosulfan was lowest (13±11%). As expected, breakthrough was greater for 166 lower molecular weight compounds and more volatile compounds. Breakthrough was also higher 167 at lower latitudes and warmer temperatures compared to higher latitudes, which should be 168 considered when sampling over a wide range of latitudes or during a variety of seasons. The PUF 169 had also been used once prior to sampling, which may have degraded its ability to collect. 170
Alternatively, a longer PUF column length may be necessary to improve the extraction efficiency 171 for more volatile compounds. 172
Surrogate standard recovery of d 6 -α-HCH in gas phase air samples was 65±6% and 173 81±8% for PCB 204 (average ± confidence interval, α =0.05). Surrogate standard recovery of 174 aerosol samples was 89±33% for PCB 204. Surrogate standard recoveries in seawater samples 175
were 85±4% for d 6 -α-HCH and 115±5% for PCB 204. Reported sample concentrations are not 176 corrected for surrogate standard recoveries. 177
Method detection limits (MDLs) were conservatively calculated as three times the 178 average field and lab amount in pg and divided by the average sample volume in m 3 or L 179 (Dickhut et al., 2012) . In cases where no quantifiable peak was identified for a given compound 180 in any blanks, the MDL was set to 0.05 pg m -3 (air) and 0.13 pg L -1 (seawater) as these were on 181 the low end of calculated MDLs for individual analytes. 182
183

Results and Discussion
184
The most frequently identified compounds in the gas phase and seawater were α-HCH, γ-185 HCH, HCB, α-Endosulfan, heptachlor, and PCB congeners 118, 138, 153, 180, and 187 ( Figure  186 2, Figure 3 , Table S3, Table S4 ). α-HCH, γ-HCH, HCB, α-Endosulfan, and heptachlor were 187 also detected in the eight composite aerosol samples ( Figure S1 , Table S5 ). High concentrations 188 of heptachlor were identified in both aerosol and gas phase blanks and are therefore not reported. The ratios of α-HCH to γ-HCH in the gas phase were computed to investigate the 233 presence of technical grade HCH versus the purer lindane (γ-HCH) in samples where both 234 isomers were above method detection limits; a ratio greater than one represents higher amounts 235 α-HCH isomer associated with technical grade HCH that has been phased out ( Figure S2) . A somewhat bimodal distribution was observed in the ratios of α-HCH to γ-HCH in 253 seawater samples (Figure S2) , where the northern and southern latitudes had higher ratios and 254 tropical latitudes had lower ratios (or were not calculated due to non-detection of one of the two 255 isomers). However, the southern latitudes had 3.5 times as much α-HCH as γ-HCH, where as 256 northern latitudes hover at or below 1. Consistently higher α-to γ-HCH ratios in Antarctic 257 seawater versus air indicate that α-HCH may be longer lived in the seawater environment than γ- conditions were influenced by a continental air mass rather than long-term equilibration with 321 seawater and the overlying air masses. Although banned in more than fifty countries, Endosulfan 322 continues to be used on major crops including coffee, soy, cotton, and tobacco, but will be 323 phased out over the next decade due to inclusion on the Stockholm Convention (UNEP, 2016). 324
In the Antarctic atmosphere, low Endosulfan levels (0.2-0.8 pg m potentially be influenced by shipboard contamination. It is possible that some PCBs found in the 363 samples were due to shipboard contamination, as PCBs were detected in some field blanks at low 364 levels. However, shipboard contamination would be expected to impact air samples collected 365 throughout the cruise, and the consistently low levels (<MDL) of PCBs found in the gas phase 366 samples collected throughout the South Atlantic indicates that the measured concentrations are 367 likely representative of actual atmospheric levels with a clear decline from northern to southern 368 latitudes. It should be noted that Oden was built and commissioned 16 years after all uses of PCB 369 were banned in Sweden. As far as has been possible to check among ship documents, no PCB 370 containing equipment has ever been taken aboard. Also, H. Kylin has repeatedly investigated 371 various parts of the ship for contamination of PCB and organochlorine pesticides. This has 372 included screening all batches of paints, etc. used for the ship (particularly those used in the 373 laboratory/sampling areas) prior to application. To date, no sources of contaminants have been 374 identified on board, but there is a risk for contamination with incineration-derived compounds 375 (e.g., HCB) from the industrial activities around the shipyard where Oden is refurbished prior to 376 each expedition. 377
Similar to air samples, PCB118 and PCB153 were most commonly detected PCBs in 378 seawater. However, these analytes also had high MDLs (Table S4) 
